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Healthy foods are need of the todays’ consumer and Food Safety is equally important for 

human health protection. Food safety is negatively affected by a variety of food contamination 

along food supply chain. Contamination of food products may cause by physical, chemical, 

biological, and radiological hazards. Controlling such hazards can be possible by a proper 

control program for food safety, issues such as foodborne illness and food-related injuries can 

occur. Defining the actual goal of food safety has been an arduous task as there are umpteen 

interrelated factors that influence the intended goals. Some of the definitions on food safety 

put forward by international agencies are as follows: a) Concept that food will not cause harm 

to the consumer when it is prepared and/or eaten according to its intended use (ISO 

22000:2005), b) A suitable product that when consumed orally either by a human or an animal 

does not cause health risks to consumer (USDA-FSIS), c) Range of food-related activities 

from prevention and surveillance to detection and control (ASTHO) 

Food Safety also encompasses many aspects of handling, preparation and storage that 

introduce or control chemical, microphysical and microbiological hazards. Quality of raw 

material, presence of pathogens, processing methods, climate change and cross-

contamination also significantly impact any food safety measure. Seafood is always in the 

news as it is proclaimed to be the most nutritious and healthy food as well as being linked to an 

increasing number of foodborne outbreaks across the globe. In the nutritional front, fish 

accounts for 17 percent of the global population intake of animal protein and 6.7% of all 

protein consumed (FAO, 2016). The world per capita consumption of fish and fishery products 

has increased from 9.9 Kg in 1960s to 20 Kg in 2014. 

Seafood trade apart from being highly volatile accounts for 10 percent of total agricultural 

exports and 1 percent of world merchandise trade in value terms. In 2010, the quantum of 

seafood trade has crossed US$109 billion. Ninety percent of global trade in fish and fishery 

products consists of processed products, where 39% of the total quantity is traded as frozen. 

This trend indicates high mobility of the fishery products across the globe, which demands 

stringent traceability system in place to track the movement of the commodity from harvest to 

consumers. Nearly 75% of the volume of seafood in international trade is imported by 
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developed nations and 50% of that is exported by developing nations. Hence, food safety 

issues concerned with seafood is no more local or restricted to a particular geographical 

location, but has acquired global dimension. Some of the major food safety concerns linked to 

seafood are: 

• Marine Biotoxins 

• Histamine fish poisoning 

• Viruses and pathogenic bacteria 

• Clostridium botulinum in processed products 

• High level of environmental pollutants 

• Heavy metal contaminations 

• Polychlorinated biphenyls and pesticides 

• Antimicrobial residues in aquaculture products 

• Unapproved additives 

The most challenging task for the policy makers has been to link incidences of foodborne 

illnesses with a particular food commodity. It needs a strong surveillance and monitoring 

mechanism to unequivocally attribute a particular food commodity. In USA, Centre for Disease 

Control (CDC) does the massive work of source tracking for major foodborne pathogens 

through pulse net programmes. The recent report by CDC (Scallan et al., 2011) indicates that 

31 major pathogens reported in the United States caused 9.4 million episodes of foodborne 

illness, 55,961 hospitalizations and 1,351 deaths during 2. Most (58%) illnesses were caused 

by norovirus, followed bynon-typhoidal Salmonella spp. (11%), Clostridium perfringens (10%), 

and Campylobacter spp. (9%). Leading causes of hospitalization were nontyphoidal 

Salmonella spp. (35%), norovirus (26%), Campylobacter spp. (15%), and Toxoplasma gondii 

(8%). Leading causes of death were non-typhoidal Salmonella spp. (28%), T. gondii (24%), 

Listeria monocytogenes (19%), and norovirus (11%). In India, the recently established 

National Centre for Disease Control (formerly, National Institute of Communicable Diseases), 

Ministry of Health and Family Welfare, Government of India has a similar mandate to 

undertake activities on outbreak investigation and provide referral diagnostic services. 

In absence of etiological data linked to seafood, the export rejection figures provides an 

indirect account of food safety hazards associated with seafood. Import refusals and rejections 

from countries like USA, Japan, Russia and EU are on the rise because of presence of 

biological and chemical hazards in seafood, leading to heavy economic loss by seafood 

industries. The most common import refusal of seafood by USA is due to presence of 

Salmonella, Listeria, filth or illegal veterinary drugs. The RASFF portal of EU indicates alert 

notifications due to presence of veterinary drug residues, heavy metals, histamine, foreign 

bodies, biotoxin, defective packaging, incorrect labelling, improper health certificate, 

unapproved colour and additives and organoleptic aspects. In recent months most of the 
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rejections from Japan had been due to presence of furazolidone (AOZ) and Ethoxyquin in 

shrimp. Seafood rejections from Russia are mostly due to presence of high load of mesophilic 

bacteria, coliforms, pathogens and presence of crystal violet. 

Genesis of Food Safety Standards and Regulations 

Food safety standards can be classified as regulatory, voluntary, Government/Statutory, 

private, domestic, international or benchmarked depending upon its scope and range of 

application. Most of these standards have evolved based upon sanitary and phyto-sanitary 

(SPS) requirements, economic interest, risk analysis or as precautionary approach. The 

precautionary approach mostly relies on perception i.e. equivalent level of protection, 

appropriate level of protection (ALOP) or as low as reasonably achievable (ALARA). 

In international trade, sanitary and phytosanitary measures are envisioned to be based on 

sound scientific principles that ensure food safety and do not anyway compromise the 

production potential and resources of a particular country. These measures should not be 

linked to prevent market access based on non-scientific reasons, and are requirements but not 

sufficient condition of trade. As per the Annex A of WTO Agreement, Sanitary and 

phytosanitary measures are applied to (i) protect animal or plant life or health within the 

territory of the Member from risks arising from the entry, establishment or spread of pests, 

diseases, disease-carrying organisms or disease-causing organisms (ii) to protect human or 

animal life or health within the territory of the Member from risks arising from additives, 

contaminants, toxins or disease-causing organisms in foods, beverages or feedstuffs (iii) from 

risks arising from diseases carried by animals, plants or products thereof, or from the entry, 

establishment or spread of pests and (iv) to prevent or limit other damage within the territory 

of the Member from the entry, establishment or spread of pests. WTO encourages members to 

use accepted international standards by Codex Alimentarius Commission, OIE (World 

Organization for Animal Health) and IPPC (International Plant Protection Convention). 

Countries may introduce or maintain SPS measures that provide higher level of protection 

than the current international or Codex standards. 

Salient features of some Export regulations related to Seafood European Union 

European Union is the biggest importer of fish and fishery products in the world. The food 

safety regulations set by EU is harmonised, gets periodically updated, transparent and based 

on principles of risk assessment. The key elements of EU requirements for import of seafood 

are (a) certification by a competent authority (b) compliance to hygiene and public health 

requirements in terms of structure of vessels, landing sites, processing establishments and on 

operational processes, freezing and storage (c) certified production area for bivalves (d) 

national control plan on heavy metals, contaminants, residues of pesticides and veterinary 

drugs (e) approval of establishments. 
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The legal acts of EU are managed through regulations, directives, decision, recommendations 

and opinions. 

Regulation: A binding legislative act applied in entirety across EU 

Directives: A "directive" is a legislative act that sets out a goal that all EU countries must 

achieve. 

Decision: A "decision" is binding on those to whom it is addressed (e.g. an EU country or an 

individual company) and is directly applicable. 

Recommendations: A "recommendation" is not binding act that allows the institutions to make 

their views known and to suggest a line of action without imposing any legal obligation on 

those to whom it is addressed. 

Opinions: An "opinion" is an instrument that allows the institutions to make a statement in a 

non-binding fashion, in other words without imposing any legal obligation on those to whom it 

is addressed. 

Some of the important EU legislations related to food safety issues of fish and fishery products 

are as follows: 

Regulation (EC) No 178/2002: General principles and requirements of food law, establishing 

the European Food Safety Authority and laying down procedures in matters of food safety 

Regulation (EC) No 852/2004: Hygiene of foodstuffs. 

Regulation (EC) No 853/2004: Specific hygiene rules for food of animal origin 

Regulation (EC) No 854/2004: Specific rules for the organisation of official controls on 

products of animal origin intended for human consumption 

Regulation (EC) No 2073/2005: Microbiological criteria for foodstuffs 

Regulation (EC) No 882/2004: Official controls performed to ensure the verification of 

compliance with feed and food law, animal health and animal welfare rules 

Regulation (EC) No 1881/2006: Maximum levels for certain contaminants in foodstuffs 

Regulation (EC) No 333/2007: Methods of sampling and analysis for the official controls for 

the levels of lead, cadmium, mercury, inorganic tin, 3- MCPD and benzo(a)pyrene in foodstuffs 

Regulation (EC) No 1883/2006: Methods of sampling and analysis for the official control of 

levels of dioxins and dioxin-like PCBs in certain foodstuffs 

Regulation (EC) No 396/2005: Maximum residue levels of pesticides in or on food and feed of 

plant and animal origin 

Council Directive 96/23/EC: Measures to monitor certain substances and residues thereof in 

live animals and animal products 

Commission Decision (2005/34/EC): Harmonised standards for the testing for certain 

residues in products of animal origin imported from third countries 

Commission Decision (2002/657/EC): Implementing Council Directive 96/23/EC concerning 

the performance of analytical methods and the interpretation of results 
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Commission Decision (98/179/EC): Official sampling for the monitoring of certain substances 

and residues thereof in live animals and animal products 

Commission Decision (2004/432/EC): Approval of residue monitoring plans submitted by 

third countries in accordance with Council Directive 96/23/EC 

Council Directive 96/22/EC: Prohibition on the use in stock farming of certain substances 

having a hormonal or thyrostatic action and of betaagonists 

Regulation (EC) No 470/2009: Community procedures for the establishment of residue limits 

of pharmacologically active substances in foodstuffs of animal origin 

Commission Regulation (EU) No 37/2010: Pharmacologically active substances and their 

classification regarding maximum residue limits in foodstuffs of animal origin 

Commission Regulation (EC) No 2023/2006: Good manufacturing practice for materials and 

articles intended to come into contact with food 

Commission Regulation (EC) No 1935/2004: Materials and articles intended to come into 

contact with food 

Commission Regulation (EU) No 1129/2011: Amendment to Annex II to Regulation (EC) No 

1333/2008 of the European Parliament and of the 

Council by establishing a Union list of food additives Commission Regulation (EC) No 

1333/2008 : Food Additives 

Commission Regulation (EC) No 1334/2008: Flavourings and certain food ingredients with 

flavouring properties for use in and on foods 

Commission Regulation (EC) No 1331/2008: Establishing a common authorisation procedure 

for food additives, food enzymes and food flavourings 

Directive 2000/13/EC: Labelling, presentation and advertising of foodstuffs (until 12 

December 2014) 

Commission Regulation (EU) No 1169/2011: Provision of food information to consumers, 

amending Regulations 

Commission Regulation (EU) No 1379/2013: Common organisation of the markets in fishery 

and aquaculture products 

USA 

In USA both Federal and State Regulatory agencies are involved in ensuring safety and 

quality of seafood. Multiple federal agencies are involved in regulatory oversight of seafood for 

both importation and export. 

United States Department of Agriculture (USDA) oversees the implementation of country-of-

origin labelling (COOL) regulation enacted under the Farm Security and Rural Investment Act 

of 2002. This law requires that all retailers, such as full-line grocery stores or supermarkets 

must notify their customers with information regarding the source of certain foods. The COOL 

regulation for fish and shellfish (7 CFR Part 60) came into force in 2005. Apart from the 
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country of origin, all fish and shellfish covered commodities must be labelled to indicate 

whether they are wild caught or farm-raised. 

United States Fisheries and Wildlife Service (USFWS) is also involved in regulation of import 

and export of shellfish and fishery products through Convention on International Trade in 

Endangered Species (CITES) act (50 CFR Part 23), Endangered Species Act (50 CFR Part 

17), General Permit Procedures (50 CFR Part 13), Lacey Act (injurious wildlife) (50 CFR Part 

16), Marine Mammal Protection Act (50 CFR Part 18) and Wildlife (import/export/transport) 

act (50 CFR Part 14). Live farm-raised fish and farm-raised fish eggs are exempted from 

export declaration and licensing requirements. Imports or exports of any sturgeon or 

paddlefish product, including meat, caviar, and cosmetics made from sturgeon eggs, dead 

uneviscerated salmon, trout and char and live fertilized eggs from these salmonid fish require 

a permit. Aquatic invertebrates and other animals that are imported or exported for human or 

animal consumption but that do not meet the definition of shellfish such as squid, octopus, 

cuttlefish, land snails, sea urchins, sea cucumbers and frogs are also covered under these 

provisions. 

National Oceanic and Atmospheric Administration (NOAA) functioning under the United 

States Department of Commerce (USDC) provides voluntary seafood inspection program for 

fish, shellfish, and fishery products to the industry as per the 1946 Agricultural Marketing Act. 

The NOAA Seafood Inspection Programme often referred to as the U.S. Department of 

Commerce (USDC) Seafood Inspection Programme provides services such as establishment 

sanitation inspection, system and process audits, product inspection and grading, product lot 

inspection, laboratory analyses, training, consultation and export certification. NOAA Fisheries 

is the Competent Authority for export health certification and IUU catch documentation for US 

seafood products meant for export to EU and non-EU countries. 

The U.S. Food and Drug Administration (USFDA) is vested with the primary Federal 

responsibility for the safety of seafood products in the United States. It operates a mandatory 

safety program for all fish and fishery products under the provisions of the Federal Food, Drug 

and Cosmetic (FD&C) Act, the Public Health Service Act, and related regulations. The most 

important regulation enacted by USFDA was “Procedures for the Safe and Sanitary 

Processing and Importing of Fish and Fishery Products” published as final rule 21 CFR 123 on 

18th December 1995 and came into force on 18th December 1997. It required processors to 

adopt the preventive system of food safety controls known as HACCP (Hazard Analysis and 

Critical Control Point). Seafood was the first food commodity in the U.S. to adopt HACCP in 

USA. For screening imports, USFDA uses a tool “Predictive Risk-based Evaluation for 

Dynamic Import Compliance Targeting (PREDICT)”, that targets higher risk products for 

examination and sampling and minimizes the delay in shipments of lower risk products. 
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Food Safety and Modernization Act (FSMA) is the most important milestone event in the food 

safety scenario in USA. It was signed in to law on 4th January 2011 which sifted the focus 

from responding to a contamination to prevention of the actual cause. The salient features of 

FSMA act are as follows: 

Sec. 103.Hazard analysis and risk-based preventive controls 

(HARPC): Requires human and animal food facilities to 

• evaluate hazards that could affect food safety; 

•  Identify and implement preventive controls to prevent hazards; 

•  Monitor controls and maintain monitoring records; and 

•  Conduct verification activities 

Sec. 106.Protection against intentional adulteration 

Sec. 111. Sanitary Transportation of Food 

Sec. 301. Foreign supplier verification program 

• Requires importers to verify their suppliers use risk-based preventive controls that provide 

same level of protection as U.S. requirements. 

Sec. 302. Voluntary qualified importer program 

Allows for expedited review and entry; facility certification required 

Sec. 303. Certification for high-risk food imports 

• FDA has discretionary authority to require assurances of compliance for high-risk foods 

Sec. 304. Prior notice of imported food shipments 

• Requires information on prior refusals to be added to prior notice submission 

• Effective July 3, 2011 

Sec. 307. Accreditation of third-party auditors 

• FDA can rely on accredited third parties to certify that foreign food facilities meet U.S. 

requirements 

Sec. 308. Foreign Offices of the Food and Drug Administration. 

• Establish offices in foreign countries to provide assistance on food safety measures for food 

exported to the U.S. 

Sec. 309. Smuggled Food 

• In coordination with DHS, better identify and prevent entry of smuggled food 

• Rules on anti-smuggling strategy is already framed 

China 

In recent years China has strengthened its SPS measures and has taken a number of 

precautionary steps to ensure safety to its population. Some of the important regulations 

enacted by Peoples Republic of China are as follows: 

• GB 2763—2012: National food safety standard on Maximum residue limits for 

pesticides in food 
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• GB 2762—2012: National food safety standard on Contaminants in Food 

• GB-2010: National Food Safety Standard for Pathogen Limits in Food (GAIN Report 

No. 12063) 

• GB 2733-2005: Hygienic Standard for Fresh and Frozen Marine Products of Animal 

Origin 

• GB 2760-2011 additives 

• GB 10136-1988 Hygienic standard for salt & liquor-saturated aquatic products of 

animal origin 

Russia 

Russia has a comprehensive regulatory framework for fish and fishery products. The hygienic 

requirements are different from other countries as some of the microbiological parameters are 

expressed as absent in 0.001g or 0.01g. Also some different nomenclature like QMAFAnM is 

followed instead of APC. The Russian regulation currently in force pertaining to fish and 

fishery products are as follows: 

• Hygienic requirements for safety and nutrition value of food products. Sanitary and 

epidemiological rules and regulations, sanpin 2.3.2.1078-01 

Japan 

Compared to other countries, SPS measures followed by Japan is very stringent. Many 

additives which are in the approved list of Codex are banned or prohibited in Japan. Japan 

uses a positive list system for MRL of agricultural chemicals in foods. A uniform limit of 0.01 

ppm is followed for the compounds for which no risk assessment is done but which are 

included in the positive list (MHLW Notification No. 497, 2005). MHLW uses a toxicological 

threshold of 1.5 μg/day as the basis to determine the uniform limit. Substances having no 

potential to cause damage to human health are specified by MHLW Notification No.498. 2005. 

The MRL list is mentioned as compositional specification of foods (MHW Notification, No. 370, 

1959, amendment No.499 2005, updated as on March 15, 2013). The relevant food safety 

acts of Japan as enacted by Ministry of Health, Labour and Welfare and other agencies are as 

follows: 

• Food Sanitation Act (Act No.233, 1947): Latest Revision on June 5, 2009, Act No. 49) 

• Specifications and Standards for Food and Food Additives, Latest Revision on 

September 6, 2010, MHLW Notification No. 336 

• Japan's Specifications and Standards for Food Additives” (Eighth Edition). Published 

by the Ministry of Health, Labour and Welfare in 2007 

• Food Safety Basic Act (Act No. 48, 2003) 

• Agricultural Chemicals Regulation Law (Law No. 82, 1948) 

Codex Alimentarius Commission 
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The Codex Alimentarius Commission (CAC) was established in 1961- 1963 by the Food and 

Agriculture Organization of the United Nations (FAO) and the World Health Organization 

(WHO) to implement their Joint FAO/WHO Food Standards Programme. CAC has the 

mandate to formulate food standards, code of practice, guidelines and recommendations to 

protect health of consumers, ensure fair practices in food trade and to promote coordination of 

all food standards work undertaken by international governmental and non-governmental 

organizations. Codex operates through thee standing expert scientific bodies convened under 

the auspices of FAO and WHO to generate food data and provide risk-assessment type 

advice: 

• Joint Expert Committee on Food Additives (JECFA) 

• Joint Meeting on Pesticide Residues (JMPR) 

• Joint Meeting on Microbiological Risk Assessment (JEMRA) 

Different subject committees and commodity committees, adhoc intergovernmental task 

forces and regional coordinating committees function and under codex. Codex Committee on 

Fish and Fisheries Products (CCFFP) is entrusted with the task of formulating standards for 

different product categories. Although Codex standards on Fish and Fishery Products 

specifically do not address food safety requirements, but provide a strong framework for 

production, hygienic requirements and sampling. 

 

Available Codex Standard for Fish and Fishery Products 
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Bureau of Indian Standards (BIS) 

Bureau of Indian Standards (BIS) functioning under the Ministry of Consumer Affairs, 

Food and Public Distribution, Government of India. It came into existence on 01 April 1987 

through an Act of Parliament on 26 November 1986. It was functioning previously as Indian 

Standards Institution which was established on 06 January 1947. BIS has so far formulated 64 

standards related to fish and fishery products, out of which 33 are active. All these standards 

are voluntary, which addresses method of production, quality and safety requirements. It also 

stipulates the method of testing and sampling. There is an attempt by FSSAI to re-draft all BIS 

standards related to fish and fishery products as most of the food safety requirements are not 

in sync with the current national standards. 
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Food Safety and Standards Authority of India (FSSAI) 

The Food Safety and Standards Authority of India was established under the Food Safety and 

Standards Act, 2006 as a statutory body for laying down science-based standards for articles 

of food and regulating manufacturing, processing, distribution, sale and import of food so as to 

ensure safe and wholesome food for human consumption. Various central acts including the 

erstwhile Prevention of Food Adulteration Act (1954) were merged under this act The Food 

Safety and Standards Regulations (FSSR) came into force in 2011, which is divided to 

following sections: 

FSS (Licensing and Registration of Food businesses) regulation, 2011 

• FSS (Packaging and Labelling) regulation, 2011 

• FSS (Food product standards and Food Additives) regulation, 2011 (part I) 

FSS (Food product standards and food additives) regulation, 2011 (part II) 

• FSS (Prohibition and Restriction on sales) regulation, 2011 

• FSS (contaminants, toxins and residues) regulation, 2011 

• FSS (Laboratory and sampling analysis) regulation, 2011 

Recently, standards related to microbiological specifications of fish and fishery products, limit 

of heavy metals, PAH, PCBs and biotoxins have been incorporated in the FSSR. 
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